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F. Boawrell Jomea
Priveraity of Celifornin, los Angelss
in the Elsberg or dlasst-injectiion method of cllinctamelry, thw

abaciute thrashold ‘s determined by finding the magnitnda of hiast of
olorows 2ir injected into the S6' noetril or nostrils which will glre
rise t«e‘ r;éor mtion.g Thise = ssoomnlished Ly the very simple

device of rsleasing, through x pianchcsck, odoirous air waich hes besn
compredged by a known amcimt by means of & Iypcdemmic syringe. Although
the peasvreas:ts so obtained are ordinarily expressed in terms of woluwese,

Jerczme e ghows thet Lhe effsctive verisble is astually maifmv.ii The

izportasse of presgure iz Muriher sapimslited by Yemzel, although che

furthey attamptsei fc trmmslate heor stimmliue maguitudse into nmumber of
aldoronE molactliss In ths M,g Joercms's discovery that wmlome a3 such
was not & variadls vould suggest, hovever, that the number of cdoroue
poliscuies in the diast ie not important so lopg &8 the conceniration of
odor is Kept comsiant, &% it alwmye (8 in elther the criginel Xlaberg
msthed or in Wentel's adaptatisn of i’é.ﬁ' ¥ may ccucluds, on the desic
of tbs sove oconesnts, that an Elsberg or biasi-injectlon threshold muwe
a msaning comsiderebiy different from s threahold obtaired by clanging
Lhe zongentration of clorous sslasulsd v Lhe inmplred or i6jestes alr.
I3 fmet, it becowss & mmtisr of moasat (o declde whoiber or not the blsset.
indeotisn thywshcld as ordivarily uaed s an olfmctery threshold at all,
That 18, doed the tureshold depeud upcn the sensitivity of the receptors,

e doew 1t dspend wpon Lhe sarodynEmics of the noeed
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™e juswticms proposed in the jpreceding maragraph can bs anawered
by wryire the concentration of odor in the iniscted alr, ard 2stermining
ihe effect therec! wprem the dlast-injection threshold. The reasoning
bers 15 that 1T the oconcsntretionm of odorous moiscules, or the!ir number
in the blast, i= of importance in dstermining ths blset-inlsction threshold,
tien Dimats cf diffevent magnitode chould be neceesary o reach tireshold
vitk odors of different concsntration. For sxaxpis, 1 cne dotzle contains
air saturated withk a glven odor, and ancther containe air with only one-
third the satureated consentistion, then a proporticmally larger dlast of
Lthe laée coreentrsted alr slxn:id be required to resch threshwld, If, on
the ofthar hand, ihe asrcviynamics of the nose 16 the deterxining factor,
and 1% is frther astumed that the weaksr concentration 4¢ zhove threshold
olfactorily, then the concemtraticn should heve no sffect, Keedless to
gay, o IRy alro encounter wvarious intermedists yossidilities, in which
the obtaimmd blast-injection threshsld is ¢ fmotion of boik wariables,
plus, perimpe, #iill otherm. Tiw asxperimsnt reported here attempta to
docide the isins presented shove,

Apparatus and Procsdure

The dosign of the six stimlators followed essentially tae Tishers

6

mattern, Bince Jerome's work shoved $imt the volwmes of the containsr was
of jmpovtante only inscfar as it arffscted the rressurs obtainad ez &
HMven olumstric corpression, mo sttempt wns mede ¢o duplicate the Mlaberg
bottles eamoily. The Soisiss ured in thy presemt atvdy lad & capecity of
abogt 29C =], and were z& 0.9 av zodorn mess-prodnction asthode sould

wake them. IFacn sud prorvided with a rubber stopper throush which two glase
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tulma vers nneried, (nw of these tubes was altinched during sxperisentation
to the hypodsrx’s eyrings usad for comprassing the contents, and extunded
0 vithin shout 2 cm of tibe odcrous liguid withinm the bottle, Tha exit
tudbs, attached, when the Bottls was in use, to the nose-ploce, exltended
anly & mllitmeter or twn in%o the dotile, Ihs stoppors were carelully
coversd with alminmum Yoil, and ths connecticn of tade to syrings and tude
to nose-plsce was effocted witha silicone rubber tubing,! Hence, there
war absalutely no odorcus fursign wmaterial at any deint in they usystesm,

THe odorcus material in all cases egumled 2C ml fn volume, In onder
to obtain different concentrutions of odor, ademntage wae texen of the
fact that in solutiocn the wapor pressurs of a suhstance ia an mmm,mtior
to tte molecuiar concsnirstion, The eolvent used was heawy xinersl oil, &F,
which 1s odorless and with which the two odorous sudsiances used are complstely
miscidle, The odorcus euhetances were n-octane, obtalned frum the Bastman
Kodak Company, and amri acetats, odtained from the Hafford Chemical Tempany.
Throe cansentraticns of sech were prepared as Toilowe: (1) purs: (2) maif
odor ard Balf mineval oil; (3) ome part odor to nins parts sineml ofl, If
ve asevmn the molecuicc welight of the mineral oil %o dbe ¥lh, and further
asgume (deal conditiors, we shoniid expect the concentrations of eech odor
to bn avelladle, therefore, first, at the lsvsl determinsd by the wapor
presewrs of the subetance; sscond, at & level of 704 of the pure subatansce
in the onss of wrr) asetats, and 784 for occtane; and, ¢hird, st a level
of 204 of the somcontmted lewe)l for emyl acetats and Z4% for octane, ¥Yasn
the vastoppered Lolilas were eniffed, the 4ffferences In coiceniraticn were
¢lmarliy oeideat, as wonid Do expectsd from %the sprroaximats L for c-dor.a

The £-CItans wan wery mcch wealker in oder than tle suyl aceiate.
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For resscoRr of simpliclty, it wer dacided tc usy monochinel stimu-
latien. Bence, nmgi's soRe-piaves were ccnsiructed for saskh odor which
conglisteld of & strai=%t Iude, I wme in inside dlemoter, menled through a
7iaTing tube whick served to cloes off the moetril, Tn order to kwep the
Jot as constent 28 posEible, the s nose-piecs was usred for cash leswsl

Tsa gmh odor, tut wus ssoeed with alr at the level of concentration wachk
timp the bottles wvors changed, The warylng degresd of "y valon wers
obYiained with a sisndard "0 nl hypodsrnie syringe, x.l sxperfuantation
wap donis In tie sume rook, vhich was loested inthe basems:  without out-
#ifis cpuning. spd wnich s2e Xapt ab s relatively conatant tegpersture hy
s thomootaiizally sontrolisd flow of washed air from the contral ventila-

ipz qystem. There was hever more than & 1/2 degree Falmenheit chanse
curing say one vession {ench se2eion required adout 30 mimutes), zor more
thar & oms degrss chengs fyom ons 4ay to ths next,

in 213, 10 83 vore weed, inclmding the exparimenter, who wame tested
by MAJ, Zxeept for T, the design amd purposs of the sxperiment were
Enovn %o nooe of the Hs, and, sinse X's rweulls appsar Lo be of the same
order as thowe for the cther Se, thay Zave teen retained i{n ths calculations,
"o cther % 55 weis tAf? mabers =22 Dedmte stwdentz in the Depertment
of Vaychology., Nome wes exnerienced in olfsctory work, tut mo difficulty

I mEInE 5he regelned JSzmants was smommtered Ly any of thea, Eack
sis 99ed during only ooe reiativelsy Lris? ssselon, s¢ problems of dimmel
and day %o day wariiiich vers not Involwd,

Bvary B wnp teeted with evory ofcr a4t one sitiing., In order to
nininire cystematic effects, eeverm) Aifferent crdere of yrasentation

were vBed for the different £8, followed Inmmediately by thr sames order in
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rewree (& "hiGanced ordsr,” In cther vords)., Ths cue lmitatiocn placed
uror the orders vas thet all three lewels of the same mukstance ware alwaye
given in suncession, alizough, of coures, saeet mas starting with the lowest
soncentretion, somatimes with the highsest, T™is arrangesent hed the ad-
ventag: of simplicity in wacipulation cof toe apperstis, and taspocti
of the data reveals no juarticulor tresd or systemstio bdaa. RZach threahold
roported in the results tims represemts two mzasuremsnts for eech S on
sach odor, Thie vas doemsd 3VLTiciesiv for two reasoms, first, the waria-
bility of resmlts was far lese than thw erpected saristiun from level to
leval if the technique were an astusl test of odor threehold, and, second,
it van desired iict tc fatigue the S8, As 1s standaxd practice with the
Vmer injestion wethod, ell thresholds were obtaired by an ascending series,
anl each blast exoseded the previons ons by 1/2 al, It sbould b emphesized
et the utmest care ie reguired for 8 not o breathe duwring or lmmedintaly
after a bHlset, Fortwmately, 5 oar ximost always 4dietingnicsh detwoen an
iimedtiate odor, and obe arising after a breathing moveseal .

™e Teslts are swmmrized in Tabls I. In eeping with the usual
rrnetios, thresholds ars givon 1in terwms of mi, of blast, rether than iv
terms of pressure. An approximate trenslation it pressure would place
the thresivida a2t % ¢o 7 ma, of B¢, whick {9 of t!;mn of wranitude
68 thy thresitoliz obtnined By Jerema for & 4ifTerent substance, and with
Tirhinal stimmlsation, In order to check on thy otatiskical significance

of the difforences obtaimed, { waz calsviated for the largsst &ifference,
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that dstween 10 mnd 50% n-octane, using a distridution of actoal differencee,
iz t was oaly 0.73, which {s not at all significamt, end 80 no othars were
calcglated, 7Tt ie trus, of sourse, that if & very large number of Se wers
ased, & 4diTferance of the magnitnds found would de etstistically significant,
Eowover, the 4l7ferences are mmall compared to thows which would be predictsd
o an "equel molocula” baels, and the tremd Iroz more to lees saturated
{8 noY consistent,

Discussion.

It weuld appear from the resuits citsd above that thresbkolds obtained
by use of the xlﬂm-g or blast-~injection technigue mre not understaniatiec
in terss of molecnlar conoentration. Over & raxnge of concentystions the
obtainea whresholds are indipondsnt of the concentration of odor in the
injected air, vhick wonid preclude any transistion into molar or siwmilar
terms reforring to molecules per wilt volume, If the blast injection tires-
olés are not troe olfscicry thresbolds {n the veual, imal l2, molacular
conesmtration 9aneo of the term, then we must look for mows other vay in
widah to understand the eoffect of incressing pressure. This leads at once
o conpideralics of the sercvdymamics of tne system, Since the situation
is aotmi)..y very complicated, it is possidble here only to ocutline the general
probdles,?

In the dlast injection technique ve are deeling dasically vwith a
ot flow phomcmencs, Bodified Uy the wize and conformation of the rassl
carity into whick the jet is Afsclmrged, It {8 cbrigus, therefors, timnt
the 4ietance which the injlsctiad air will carry through the nagal pasgega,

ard the smownt of mixing with the alr already 1o the passzge, will depend



upon %the pressure and duvatics of the blast, the sige of the orifice in the
nogeplece, the widih and shape of ths nasal pareage, end, (o 2 minor extont

e In sddition, the "pulse” would have

in this case, the 4donsity of the wmpr,
to bte teken into actount, vhich Mwrther camplicates mattern, Considsradle
acrodynsmical research, using models of the nose, wvculd be necessary de.
Suro the gensrelities sisted nbove could Do made xore spocific, Odvicusly,
such & prodlem s 3f mo direct interest in the present context..l

Tt would certainly seem %o be good prectice to utilizs, in olfmctory
vork, & techinicue which wries concentreticn rether than pressure, If cme
woes a hlast of cdorous material which is of sufficient pressure and welume
tc sliminate them as effective variables. srd finds odor thresholds in
terms of molecular ocecsntratic:, the task of working out the relationkibizs
betveen stizzmiun effestivensss sud physica) and chessieal charactaristiss of
the odor i& very wmch simplified. In (bs wneva) blast injection techni¢wo,
wnlortupately, ohe really dové mot know exmctly what he is measuring, ex-
cept thst {t 1s certainly not molscular concentration, and thsrefore be
cannct compers his results vith oclfuotory thresholids cbiained by othsr
nethods,

S_ry

1. Baet-injsction clfactory tirweholds were odtained for 10 S using
three lovels of conoemtration of each of two sybstances -- p-actene and
anyl mﬁh.

2, Ho significent effect of comeembirmtion vaz found,

3. It wan concluded that the blast-injectica threshold is not
comparables te threakolds found in tsrme of odor concentmation, and iy not

translatadis inic molscuiar tores,
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Adsclute thresholds mm in milliliters for 10 Ss. Percentages r=fsr
ta calcuisted vapor preasure percvent of concentiuted wapor.

= -ootane amyl acetate
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Yootnotes

This s%=ly wae curvrisd out as & part of contruct Noom:.2751° with
the Office of Bavai Hesearch,

C. A, Zlsherg sad I, i27y, The sanse cf e@ell, I, A Dew and simple
method of gaantitative clfmatomstry, Bull. Newrci. Tnet, K,.Y.,
1953-36, b, 5-13.

ce. 2.7, hawer, The relation of odcr, taete, and flicker-fusion
thresholds to food intake, J, Camp. Fhysiol. Peyciol,, 1951, M,
503-bl1l; Prun: R, Goetel, M. S, Abel,; and Ane 7. Abokas, Occurrence
in normnl individusls of &iwmmel variation in clfaciory aomity,

J. Appl, Physisl, 1970, 2, %33-562; end E, A, Jeroms, Olfsctory
thresholde poasured in teres of etivmulus pressure m‘ volume
Arzh, Psychel,, 1962, ¥o, 274, pp. Ak,

Bernice N, Wensel, Differential semsitivity in oclfection. J. Exper,
Peyshol., 1349, 39, 125-133,

Jercme, op. ¢it., used citrel floating on vater; VWemtel, op. cit.,
wsed phemyl othyl alcoiuwi, the comditicas maki..g for a saturated
vapor; Goetzi, op. ¢it., p. 358, wsed "ground coffee of a standard
brand.” In all cesed. the olorous air vomid Ve at mexyimos sataration
st a given temperature.

Elsdorg and levy, op. oit.

This tubing vus obdtained frum the Conmecticut Berd Pubder Cozpany,
Neow EBaven, Coanscticut,

¥emsel, op. cit,, pp. 129-130, diecusses the Wedsr fraction for odor.



10

9. ¥r. Irmet R, Letseh of ths Cnllege of Dngineering st TCIA (s attampt-
ing tc analyte ip earodynemic terme the stimduy situationm,

10, Por 100% n-octane, the tolal mmss of alr has lees than &4 octane
wepor by weight, Thus, changing ths welght by dilution mms &
very sl sffect,

ii, If the dilution were carried further, there would probadly de a point
at vhisk doth cencentreticn and precsure woald affect the threeshold,

ahy jressure. However, 4kis is net relewant to ths present
dissuasion of thy Elsborg tecimigue o3 generslly vsed,
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